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3.1 		Descriptive	Statistics				Descriptive	statistics	for	each	cognitive	task	measure	and	casual	game	measure	are	reported	in	Table	2	and	Table	3,	respectively.	The	cognitive	measures	used	in	these	analyses	are	from	the	baseline	testing	sessions	only,	while	the	casual	game	measures	are	from	the	training	sessions	completed	after	baseline	cognitive	testing.	The	two	groups	did	not	significantly	differ	on	any	of	the	individual	measures	or	composite	scores,	according	to	an	independent	samples	t-test	(all	ps>.05).	Participants	achieved	significantly	higher	scores	after	training	(final	session	scores)	compared	to	first	session	scores	(all	ps<.001).	Table	2.	Descriptive	statistics	for	the	pre-test	cognitive	assessment	measures	Cognitive	Ability	 Task	 Measure	 Adaptive		 Non-Adaptive		 Group		
M	(SD)	 M	(SD)	 Differences	Reasoning	 Matrix	Reasoning	 %	accuracy	 78.59	(9.28)	 79.86	(8.48)	 t(88)	=	0.73,	p	=	.47	Reasoning	 Form	Boards	 total	correct	 9.8	(3.93)	 9.6	(4.35)	 t(88)	=	-0.42,	p	=	.68	Reasoning	 Paper	Folding	 total	correct	 8.84	(1.97)	 8.19	(2.36)	 t(88)	=	-1.65,	p	=	.1	Reasoning	 Spatial	Relations	 total	correct	 12.36	(4.13)	 11.77	(4.34)	 t(88)	=	-0.85,	p	=	.39	Reasoning	 Letter	Sets	 total	correct	 12.56	(1.63)	 12.35	(1.78)	 t(88)	=	-0.72,	p	=	.47	Reasoning	 Shipley	Abstract	 total	correct	 15.33	(2.27)	 15.81	(2.16)	 t(88)	=	1.23,	p	=	.22	Working	Memory	 SPWM	 %	accuracy	 .87	(.07)	 .88	(.07)	 t(86)	=	0.87,	p	=	.39	Working	Memory	 Nback		 %	accuracy		 .86	(.09)	 .88	(.06)	 t(86)	=	1.06,	p	=	.29	Working	Memory	 VSTM	 %	accuracy	 .81	(.06)	 .8	(.06)	 t(88)	=	-0.8,		p	=	.42	Working	Memory	 Running	Span	 total	correct	 22.49	(5.57)	 21.79	(5.36)	 t(87)	=	-0.22,	p	=	.83	Working	Memory	 Symmetry	Span*	 total	correct	 18.89	(6.71)	 16.92	(8.76)	 t(65)	=	-0.8,		p	=	.43	
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Table	2.	(continued)	 	 	 	 	 	Perceptual	Speed	 Pattern	Comp	 total	correct	 20.74	(3.4)	 21.52	(4)	 t(88)	=	0.96,	p	=	.34	Perceptual	Speed	 Letter	Comp	 total	correct	 12.42	(2.32)	 13.22	(2.48)	 t(88)	=	1.49,	p	=	.14	Perceptual	Speed	 Digit	Symbol	Coding	 total	correct	 90.76	(13.28)	 93.13	(14.07)	 t(88)	=	0.89,	p	=	.38	Composite	 Reasoning	 std	average	 0.02	(0.65)	 -0.02	(0.72)	 t(88)	=	-0.4,		p	=	.69	Composite	 Working	Memory	 std	average	 0	(0.53)	 0	(0.59)	 t(88)	=	0.07,	p	=	.95	Composite	 Perceptual	Speed	 std	average	 -0.12	(0.71)	 0.11	(0.86)	 t(88)	=	1.41,	p	=	.16	
Note.	M=Mean,	SD=Standard	Deviation;	*Only	25	participants	completed	Symmetry	Span	for	the	Non-Adaptive	group	as	this	measure	was	added	half	way	through	data	collection.		 			Table	3.	Casual	Game	Achievement	Descriptive	Statistics	Group	 Games	 First	Session	M	(SD)	 Final	Session	M	(SD)	










Table	5.	Model	Summaries	Predicting	CG	Game	Scores	Cognitive	Predictor	 Reasoning	 Working	Memory	 Perceptual	Speed	
Fixed	Effects	 	 	 	Cognitive	 0.649***	 0.613***	 0.341**		 (0.133)	 (0.171)	 (0.135)	Group	 -0.058	 -0.013	 0.014		 (0.136)	 (0.148)	 (0.167)	Session	 -0.011	 -0.005	 -0.004		 (0.085)	 (0.085)	 (0.087)	Cognitive*Group	 0.098	 0.021	 -0.401*		 (0.204)	 (0.260)	 (0.216)	Cognitive*Session	 -0.199*	 -0.157	 -0.017		 (0.118)	 (0.140)	 (0.101)	Group*Session	 0.004	 0.006	 0.024		 (0.122)	 (0.121)	 (0.125)	Cognitive*Group*Session	 0.424**	 0.503**	 0.191		 (0.182)	 (0.213)	 (0.163)	Intercept	 0.019	 -0.002	 -0.039		 (0.095)	 (0.104)	 (0.116)	








achievement	using	working	memory	and	reasoning			 Adaptive	 Non-Adaptive	Variable	added	 β	[BCA	95%	CI]	 Adj	R2	 p(ΔF)	 β	[BCA	95%	CI]	 Adj	R2	 p(ΔF)	Predicting	first	session	 	 	 	 	 	 	Step	1:	REAS	 0.58	[0.18,	0.78]	 .32	 	 0.62	[0.44,	0.73]	 .37	 	Step	2:	WM	 0.1	[-0.23,	0.41]	 .31	 .53	 0.26	[-0.03,	0.55]	 .41	 .05	Predicting	first	session	 	 	 	 	 	 	Step	1:	WM	 0.42	[0.04,	0.64]	 .16	 	 0.49	[0.26,	0.67]	 .23	 	Step	2:	REAS	 0.52	[0.13,	0.79]	 .31	 .00	 0.5	[0.22,	0.71]	 .41	 .00	Predicting	final	session	 	 	 	 	 	 	Step	1:	REAS	 0.72	[0.41,	0.84]	 .51	 	 0.43	[0.22,	0.62]	 .17	 	Step	2:	WM	 0.29	[0.07,	0.53]	 .55	 .03	 0.21	[-0.08,	0.53]	 .18	 .17	Predicting	final	session	 	 	 	 	 	 	Step	1:	WM	 0.62	[0.42,	0.79]	 .38	 	 0.37	[0.14,	0.6]	 .12	 	Step	2:	REAS	 0.54	[0.24,	0.76]	 .55	 .00	 0.33	[-0.01,	0.54]	 .18	 .04	Predicting	final	session	 	 	 	 	 	 	Step	1:	first	 0.79	[0.48,	0.9]	 .62	 	 0.66	[0.47,	0.81]	 .43	 	Step	2:	REAS	 0.4	[0.12,	0.72]	 .72	 .00	 0.03	[-0.22,	0.37]	 .41	 .83	Step	3:	WM	 0.23	[0.04,	0.46]	 .74	 .02	 0.05	[-0.25,	0.3]	 .40	 .72	Predicting	final	session	 	 	 	 	 	 	Step	1:	first	 0.79	[0.5,	0.9]	 .62	 	 0.66	[0.45,	0.8]	 .43	 	Step	2:	WM	 0.35	[0.14,	0.65]	 .71	 .00	 0.05	[-0.22,	0.34]	 .41	 .68	Step	3:	REAS	 0.26	[0.03,	0.6]	 .74	 .02	 0.02	[-0.26,	0.32]	 .40	 .90	
Note.	REAS=Reasoning,		WM=Working	Memory,		first=	first	session	CG	game	scores.					 As	 a	 follow	 up	 analysis	 in	 the	 non-adaptive	 group,	 we	 examined	 the	 unique	relationship	of	perceptual	speed	(independent	of	fluid	ability	scores),	given	that	these	non-adaptive	games	place	greater	demand	on	speed	and	accuracy	of	motor	responses	and	some	evidence	 for	 a	 relationship	 was	 found	 in	 the	 previous	 correlation	 analysis	 (Table	 4).	Indeed,	 we	 found	 that	 perceptual	 speed	 predicted	 final	 session	 CG	 scores	 above	 and	beyond	reasoning	and	working	memory	(β	=	.33,	BCA	95%	CI	[.08,	.55],	p	<	.05).	However,	
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CHAPTER	4:	DISCUSSION	Casual	video	games	provide	an	exciting	resource	for	cognitive	training	research.	Cognitive	training	research	typically	involves	selecting	games	or	tasks	based	on	putative	associations	with	specific	cognitive	abilities.	Although	informative,	this	approach	overlooks	changes	in	these	relationships	with	extended	gameplay—changes	likely	to	have	implications	for	the	effectiveness	of	training	targeted	abilities.	To	shed	light	on	this	issue,	we	investigated	the	relationship	between	fluid	abilities	(WM,	reasoning)	and	casual	game	performance	over	time.	In	line	with	our	previous	study’s	findings	(Baniqued	et	al.	2013),	initial	CG	scores	were	robustly	associated	with	WM	and	reasoning	scores.	The	current	analysis	took	a	closer	look	at	these	relationships	and	found	that	reasoning	and	WM	predict	relatively	distinct	aspects	of	performance	over	time.	Specifically,	reasoning	uniquely	predicted	first	session	CG	scores	for	both	the	adaptive	and	non-adaptive	games	and	accounted	for	the	relationship	with	WM.	WM	and	reasoning	uniquely	predicted	final	CG	scores	(i.e.,	performance	after	multiple	hours	and	sessions)	for	the	adaptive	game	group—above	and	beyond	first	session	CG	scores—while	reasoning	remained	the	only	unique	predictor	of	CG	scores	for	the	non-adaptive	group.		Although	WM	and	reasoning	have	both	been	used	to	measure	fluid	abilities,	they	are	rarely	used	together	 to	understand	the	 involvement	of	cognitive	abilities	 in	complex	skill	acquisition,	despite	more	recent	evidence	for	their	unique	relationships	with	some	complex	tasks	(Alloway	and	Alloway,	2010;	Dumontheil	and	Klingberg,	2012;	Zook	et	al.,	2004).	In	the	current	study,	using	both	WM	and	reasoning	provided	a	deeper	understanding	on	the	role	of	fluid	abilities	in	CG	performance	over	time.	Specifically,	reasoning,	and	much	of	the	overlapping	 variance	 of	 WM,	 may	 be	 important	 for	 processes	 involved	 in	 novel	 task	
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game	performance	across	all	10	sessions.	Parameters	 Reasoning	 Working	Memory	 Perceptual	Speed	
Fixed	Effects	 	 	 	Cognitive	 0.591***	 0.567***	 0.355***		 (-0.119)	 (-0.155)	 (-0.13)	Group	 -0.065	 -0.017	 0.009		 (-0.123)	 (-0.135)	 (-0.161)	Session	 -0.001	 -0.0002	 0.0002		 (-0.006)	 (-0.006)	 (-0.006)	Cognitive*Group	 0.286	 0.233	 -0.418**		 (-0.183)	 (-0.236)	 (-0.209)	Cognitive*Session	 -0.014*	 -0.001	 -0.003		 (-0.008)	 (-0.009)	 (-0.007)	Group*Session	 0.001	 0.001	 0.003		 (-0.008)	 (-0.008)	 (-0.008)	Cognitive*Group*Session	 0.029**	 0.029**	 0.025**		 (-0.012)	 (-0.014)	 (-0.011)	Intercept	 0.014	 -0.005	 -0.043		 (-0.086)	 (-0.094)	 (-0.112)	
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